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600V, 4A, N-Channel Power MOSFET

€ Features

VDSS_GOOV > RDS(ON)= (Max. 2.5 Q)@VG5=1OV.
| _4A > Gate Charge (Typical 15nC).
DS™ > Improved dv/dt Capability,
- High Ruggedness.

RDS(ON)_2'5 Q > 100% Avalanche Tested.
» Maximum Junction Temperature
Range(150°C).
¢ Symbol € Applications
2 Drain > Switching Application
Q > Adaptor
> LED Lighting
1.Gate Ej
o)
3.Source
€ Pin Description
lJf’ﬁf‘;’ “ ro.20 -’f/} " 10.220F I TO-252
€ Ordering Information
Pin Assi
Part Number Package 1 n ss;gnment 3 Packing
ET4N60-220-T TO-220 G D ) Tube
ET4N60-220F-T TO-220F G D S Tube
ET4N60-252-T TO-252 G D S Tube
ET4N60-252-R TO-252 G D S Tape Reel
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€ Absolute Maximum Ratings

Symbol Parameter Value Units
Vbss Drain to Source Voltage 600 \Y
I Continuous Drain Current(@Tc = 25 °C) 4.0 A
P Continuous Drain Current(@Tc = 100 °C) 2.5 A
Ipm Drain Current Pulsed 16 A
Vas Gate to Source Voltage +30 \Y
Eas Single Pulsed Avalanche Energy 240 mJ
Ear Repetitive Avalanche Energy 10 mJ
dv/dt Peak Diode Recovery dv/dt 4.5 V/ns
Total Power Dissipation T10-220 105
P> | (@Te 25 o) P TO-220F 33 w
¢ TO-252 50
Tste, Ty | Storage Temperature, Junction Temperature -55~150 °C
Notes:
(1)-- Repeativity rating : pulse width limited by junction temperature
(- | = 27.5mH, Ins = 4.0 A, Vpp = 50 V, Rg = 25 Q , Starting Ty = 25 °C
3)- Igp < 4.0 A, di/dt < 200 A/us, Vpp < BVpss, Starting T; = 25 °C
€ Thermal Characteristics
Value
Symbol Parameter ; Units
Min. | Typ. Max.
TO-220 - - 1.18
Thermal Resistance,
Reic ] TO-220F - - 3.79
Junction-to-Case
TO-252 - - 2.5
°C/W
TO-220 - - 62.5
R Thermal Resistance, T0-220F .
o Junction-to-Ambient =
TO-252 83

€ Source-Drain Diode Characteristics and Maximum Ratings

Symbol Parameter ‘ Test Conditions Min. | Typ. | Max. | Units
Is Maximum Continuous Source-Drain Diode Forward Current - - 4.0 A
Ism Maximum Pulsed Source-Drain Diode Forward Current - - 16
Vsp Diode Forward Voltage Is=4.0A,Vgs=0V - - 1.4 \Y
ter Reverse Recovery Time Is=4.0A,Vgs =0V, - 300 - ns
Qi Reverse Recovery Charge | dIg/dt = 100 A/us - 2.2 - uC
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€ Electrical Characteristics (Tc=25 °C unless otherwise noted )

Symbol ‘ Parameter | Test Conditions | Min. | Typ. | Max. | Units
Off Characteristics
BVpss Drain-Source Breakdown Voltage Ves =0V, 600 - - \Y
Ip = 250 uA
Breakdown Voltage Temperature Ip = 250 uA,
ABVpss/ . o
AT, coefficient Referenced to - 0.6 - V/°C
25 °C
VDS = 600 V,
. Ves = 0V - - 10 uA
Ipss Drain-Source Leakage Current
VD5=480 V, _ _ 100 UA
Tc =125 °C
Gate-Source Leakage, Forward Ves = 30V, - - 100 nA
Vps =0V
lass Ves = -30 V
Gate-source Leakage, Reverse ! - - -100 | nA
Vps =0V
On Characteristics
Veswny | Gate Threshold Voltage ;/DDSZZZZ(G)S;A 2.0 - 4.0 \%
Static Drain-Source Ves = 10V,
Ros(om) On-state Resistance Ip=2.0A ) 2.0 25 «
Dynamic Characteristics
Ciss Input Capacitance Vgs =0V, - 545 | 710
Coss Output Capacitance Vps =25V, - 60 80 pF
Crss Reverse Transfer Capacitance | f =1 MHz - 8 11
Dynamic Characteristics
ta(on) Turn-on Delay Time Vpp = 300V, - 10 30
tr Rise Time Ip =4.0A, - 35 80 ns
td(off) Turn-off Delay Time Rg =25Q - 45 100
te Fall Time Pulse Width < 300us, - 40 90
Qg Total Gate Charge Vps = 480V, - 15 20
Qgs Gate-Source Charge Ves = 10V, - 2.8 - nC
Qgd Gate-Drain Charge(Miller Charge) | Ip = 4.0 A - 6.2 -
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€ Typical Characteristics
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Figure 1. On-Region Characteristics

4]
(5]
k| V=10V
2 f
" _@
)
F ol Wi = 20V
i1
=]
i 4
8 . L
® MotEC T, =25T
l
2 4 3] 8 0 12
I, Drin Currert [4]
Figure 3. On-Resistance Variation vs
Drain Current and Gate Voltage
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Figure 5. Capacitance Characteristics
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Figure 2. Transfer Characteristics
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Figure 4. Body Diode Forward Voltage
Variation with Source Current
and Temperature
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Figure 6. Gate Charge Characteristics
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€ Typical Characteristics (Continued)
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Figure 7. Breakdown Voltage Variation Figure 8. On-Resistance Variation
vs Temperature vs Temperature
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Figure 9. Maximum Safe Operating Area Figure 10. Maximum Drain Current
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Figure 11. Transient Thermal Response Curve
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€ Package Information

TO-220
E A
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% TO-220
MILLIMETERS INCHES
% MIN. MAX. MIN. MAX.
A 3.56 483 0.140 0.190
Al 0.51 1.40 0.020 0.055
AZ 203 292 0.080 0115
b 0.38 1.02 0.015 0.040
b2 1.14 1.78 0.045 0.070
C 0.36 0.61 0014 0.024
D 1422 16.51 0.560 0.650
D1 8.38 9.02 0.330 0.355
D2 1219 12.88 0.480 0.507
E 9.65 1067 0.380 0.420
E1 6.86 889 0270 0.350
E2 076 0.030
e 254 BSC 0.100 BSC
H1 5.84 6.86 0.230 0270
L 12.70 1473 0.500 0.580
L1 6.35 0.250
P 353 409 0.139 0.161
Q 2.54 343 0.100 0.135
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€ Package Information

TO-220FP
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b2
$ TO-220FP
% MILLIMETERS INCHES
L MIN. MAX. MIN. MAX
A 4.20 4.80 0.165 0.189
A1 2.60 3.20 0.102 0.1286
A2 2.10 2.90 0.083 0.114
b 0.50 1.00 0.020 0.03%
b2 0.90 1.90 0.035 0.075
c 0.30 0.80 0.012 0.031
D 8.10 9.10 0.319 0.358
d1 14.50 16.50 0.571 0.650
d2 12.10 12.90 0.476 0.508
E 9.70 10.70 0.382 0.421
e 2.54 BSC 0.100 BSC
L 13.00 14.50 0.512 0.570
L1 1.60 4.00 0.063 0.157
P 3.00 3.60 0.118 0.142
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€ Package Information
TO-252
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$ TO-252
g MILLIMETERS INCHES
L MIN. MAX. MIN. MAX.
A 218 2.39 0.086 0.094
A1 0.13 0.005
b 0.50 0.89 0.020 0.035
b3 495 5.46 0.195 0.215
c 0.46 0.61 0.018 0.024
c2 0.46 0.89 0.018 0.035
D 533 6.22 0.210 0.245
D1 457 6.00 0.180 0.236
6.35 6.73 0.250 0.265
E1 3.81 6.00 0.150 0.236
229 BSC 0.090 BSC
H 9.40 10.41 0.370 0.410
0.0 1.78 0.035 0.070
L3 0.89 2.03 0.035 0.080
L4 1.02 0.040
B 0° g° 0° 8°
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